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In the last two decades, numerical simulations have increasingly supported decision-making 
at the U.S. National Laboratories. Examples include predicting the trajectories of hurricanes, 
anticipating the consequences of terrorist threats, and managing infrastructure in large urban 
environments. Simulation-based decision raises into question the veracity of numerical 
models and quantification of prediction uncertainty. This presentation briefly overviews the 
Verification and Validation (V&V) performed to assess the accuracy of a finite element 
model. The application is the simulation of a mechanical shock through a threaded assembly 
using tools developed by the Advanced Scientific Computing (ASC) program at Los Alamos. 
V&V refers to a broad range of activities carried out to provide evidence that measurements 
and predictions are scientifically defendable. These activities include the verification that 
models and algorithms are implemented correctly and perform according to expectation; 
assessment of numerical uncertainty; validation of models relative to small-scale, separate-
effect experiments; and quantification of uncertainty for integral-effect experiments. The 
presentation does not discuss the mathematical foundations of these techniques; instead, it 
emphasizes how they can be integrated to answer specific questions. Lessons learned are 
briefly discussed. (LA-UR-07-8454.) 
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